Body composition reflects nutritional intake, which is correlated with the development of diseases, their clinical outcomes and human quality of life. Assessment of human body composition includes the measurement of body fat, fat-free mass (FFM), and total body water (TBW). FFM can be further separated into lean soft tissue, including water, and bone. Excesses or depletions of fat and FFM are associated with an increased risk of some chronic diseases. The amount of FFM is considered to be directly correlated with health and longevity (Hartman et al., 2009) . FFM is an important predictor of survival in some critical illnesses and malignancies. A significant component of the change in body weight with aging is attributable to an increase in body fat or a decrease in TBW secondary to a decrease in muscle or body cell mass (Steen et al., 1997; Chumlea et al., 1999 ). An alternative method for body-composition assessment is bioelectrical impedance analysis (BIA). This method has practical features similar to anthropometry (e.g., safety, cost effectiveness, convenience for the patient, and ease of use), and it has been used in large-scale studies of body composition and assessment of body fluid status and malnutrition (Thibault et al., 2012) . Malnutrition is common in patients with inflammatory bowel disease (IBD), especially in active Chron's disease (CD). Several studies have documented weight loss in 70-80% of hospitalised IBD patients and in 20-40% of outpatients with CD. The prevalence of malnutrition is lower in patients with ulcerative colitis (UC), but nutritional deficiencies can develop fast in these patients during periods of active phase of the disease (Hartman et al., 2009) . Evaluation of malnutrition in the early stage for long-term management of autoimmune diseases like IBD, which affects the treatment and complication rate, was the main goal of our study.
The retrospective pilot study was carried out on patients treated with IBD in the Pauls Stradiòð Clinical University Hospital. The group used was those patients evaluated in a three-year period from 2003 to 2006 when the hospital had the highest number of in-hospital patients with IBD. Anthropometric data, inflammatory activity, biochemistry rates and types of complications for 376 patients (116 patients with CD and 260 with UC) were analysed. In the study group, the incidence of UC was more than two times higher than CD. The highest malnutrition rate was found (80%) in the group of patients with CD. This group of patients was selected for targeted examination of the data from archives, grouped by disease registry codes. To assess the biochemical differences in CD and UC, we used data from PROCEEDINGS OF THE LATVIAN ACADEMY OF SCIENCES. Section B, Vol. 66 (2012) 
Body bioelectrical impedance analysis (BIA) using GENIUS 220 PLUS (Jawon Medical) was used to determine Body Mass Index (BMI) kg/m², Metabolic Body Fat (MBF) kg, Soft Lean Mass (SLM) kg, Total Body Water (TBW) kg, body composition, metabolic type, Basal Metabolic Rate (BMR) kcal, and total Energy Expenditure (TEE) kcal in patients with IBD and metabolic syndrome and in a similarly aged control group. The obtained data showed that BMI was not correlated with MBF, BTW and Lean Body Mass (LBM). Patients with Crohn's disease (CD) had normal value of BMI (M 24.3 kg/m²; F 20.2kg/m²), but we found variety-specific differences in body composition that confirmed deficiency or increase of specific body parameters. The performed prospective study confirmed the importance of the more precise nutritional status analysis, as it was clinically useful for the nutritional management of IBD. Patients with CD had expressed nutrient deficiency, sarcopenia, and reduced amount of proteins and minerals. For patients with MS, sarcopenia was present despite obesity.
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S h o r t C o m m u n i c a t i o n
Communicated by Renâte Ligere the year 2006, when the total number of patients was 83 (UC 51, CD 32). Total protein, albumin, hemoglobin, serum iron, c-reactive protein, height and weight were determined in a set of ten randomly selected patients from each group. On the basis of the obtained data, a prospective study included 28 persons for body bioelectrical impedance analysis (BIA). Body composition analysis in the study group (seven females, seven males) and the same age control group (ten females, four males) was performed. Eight patients with metabolic syndrome (four males, four females), and six patients with IBD (CD three females, one male and UC two males) were included for determination of body mass index (BMI) kg/m², metabolic body fat (MBF) kg, soft lean mass (SLM) kg, total body water (TBW) kg, body composition, metabolic type, basal metabolic rate (BMR) kcal, total energy expenditure (TEE) kcal, protein (kg), and minerals (kg) using bioelectrical impedance technology GENIUS 220 PLUS (Jawon Medical, Korea). Specification: Measuring method BIA via tetra-polar electrode method using eight touch electrodes. Frequency range: 5, 50, 250 kHz. Measuring site: whole body. Main items: protein mass, mineral mass, mass of body fat, total body water, soft lean mass, lean body mass, weight, BMI, age matched of body, basal metabolic rate, TEE, waist to hip ratio analysis. Power consumption: 30VA. Measuring range: 100~950 W. Measuring time: within 30 seconds. Input height: 100~200 cm. Measuring weight: 10~250 kg. Applicable age: 5~89 years old. Operation ambient: temperature 10~40 o C, humidity 30~75% (non condensing). Humidity lower than 95% (non condensing).
Statistical processing was conducted using MS Excel 2007 and SPSS 20.0 software. Three patients with CD had body fat mass less than 8%. As the BI analyzer fails to register such low body composition parameters, these patients were not included in the statistical analysis.
The main mechanisms responsible for malnutrition in IBD are related with autoimmune response. Active disease may cause malnutrition. The most important causes of malnutrition are due to reduced food intake, presence of active inflammation and enteric loss of nutrients during periods of disease activity and remission. Anorexia, secondary to abdominal pain, increased levels of pro-inflammatory cytokines (tumour necrosis factor-a, interleukin IL-1 and IL-6), adipokines (leptin, adiponectin, resistin) and suspected alterations in hypothalamic serotonin levels are considered the main causes of reduced food intake. Our retrospective data showed that BMI was not correlates with body fat mass MBF, BTW and BLM. The mean values for of CD vs. UC groups, respectively, were: BMI (kg/m²) 17.3 ± 2.0 vs. 23.5 ± 3.1; Tot. protein (g/l) 61.2 ± 4.7vs. 73.2 ± 6.2; Albumin (g/l)36 ± 6.9 vs. 42.7 ± 8.4; Hb (g/l) 118.2 ± 11.3 vs. 121.2 ± 14.3, Fe (mkmol/l) 11.2 ± 2.8 vs. 12.46 ± 3.1, CRO (mg/l) 19.47 ± 4.2 vs.15.54 ± 4.1. CD patients had reduced BMI (mean 17.31kg/m²) and had more frequent complications (mainly surgical: small bowel obstruction, stenosis, and fistulas). Our data showed mainly reduced BMI, in comparison with the study conducted by Valentini (Valentini et al., 2008) , where 32% of patients with CD had BMI 25 kg/m 2 . Diet analysis showed that patients had lower fat free mass and significantly lower adjusted mean daily intakes of carbohydrates, monounsaturated fat, fibre, calcium, and vitamins C, D, E, and K. Muscle mass depletion was detected in more than half of CD and UC patients, even in the absence of malnutrition. BMI, arm muscle area and triceps plus subscapular skin fold thickness values were significantly lower, but only in the active phase of CD (Valentini et al., 2008) . Bioelectrical impedance analysis is a more precise method for body composition assessment to determine basal metabolic rate and total energy expenditure. Our data confirmed that patients with CD had a normal mean value of BMI (male 24.3 kg/m²; female 20.2 kg/m²), but body composition analysis showed variety-specific differences in body structure, which indicated deficiency or increased specific body parameters (see Table 1 ). Measurement of bioelectrical impedance was calculated with an average reliability of 95%. The calculated mean values by the analyzer (BMI and BMR) were determined with deviation.
So far studies on energy metabolism in patients with CD have been contradictory. Energy expenditure has been reported to be increased, normal, or even reduced in IBD patients, compared with healthy individuals. This is because patients with different disease extension, inflammatory activity, and nutritional status have been grouped together. However, when adjusted for body composition, increased resting energy expenditure (REE) has generally been disclosed (Hartman et al., 2009 ).
Assessment of human body FFM may be further separated into lean soft tissue, including water, and bone. Excesses or depletions of fat and FFM are associated with an increased risk of development of chronic diseases. A prospective, controlled, multicentre study evaluating the nutritional status, body composition, muscle strength, and quality of life in patients with IBD in clinical remission showed that, de-IBD, inflammatory bowel disease; CD, Crohn`s disease; UC, ulcerative colitis; MFB, metabolic body fat; SLM, soft lean mass; LBM, lean body mass; BMR, basal metabolic rate; BMI, Body Mass Index TBF, total body water; TEE, total energy expenditure.
T a b l e 1 STUDY RESULTS OF BIOELECTRICAL IMPEDANCE DATA TO AS-SESS PATIENTS' BODY COMPOSITION spite most patients being well nourished (74%), both CD and UC patients have decreased body cell mass and handgrip strength (as a functional measure of nutritional status), when compared to controls. The study showed that the most prevalent form of malnutrition in CD patients is associated with excess body weight, coupled with inadequate dietary intake of micronutrients, secondary to dietary exclusion of certain foods. Moreover, in spite of appropriate intakes of energy and macronutrients, CD patients in remission have significantly lower plasma concentrations of several mentioned vitamins and minerals. A variety of nutritional and functional deficiencies have been observed in patients with active or inactive CD. The prevalence of malnutrition had decreased as awareness has increased. Recent studies showed that most patients in remission are in a good nutritional status and some are even overweight, but still have significant abnormalities in body composition (Sousa Guerreiro et al., 2007) . A significant component of the change in body weight with aging is attributable to an increase in body fat or a decrease in TBW secondary to a decrease in muscle or body cell mass. One limitation of this anthropometric approach is the reduced ability to differentiate levels of fatness and leanness among individuals. An alternative method for body-composition assessment is BIA. This method has practical features similar to anthropometry (e.g., safety, cost-effectiveness, convenience for the patient, and ease of use), and it has been used in large-scale studies of body composition and assessment of body fluid status. BIA measures of resistance and impedance are proportional to body water volume, if body electrolyte status is normal, and to the length of the conductor or stature (e.g., stature/resistance). This method uses regression analysis to derive prediction models to estimate FFM (Sun et al., 2003) . Our study demonstrated that patients with CD had nutrient deficiency observed as sarcopenia, reduced proteins and minerals. Conversely, in patients with metabolic syndrome, where, despite obesity, sarcopenia was present. (See Table 1) Body composition reflects nutritional intakes, losses and needs over time. Undernutrition, i.e. fat-free mass (FFM) loss, is associated with decreased survival, worse clinical outcome and quality of life. In numerous clinical situations, such as obesity and chronic diseases, the measurement of body composition with available methods, such as dual-X ray absorptiometry, computerised tomography and BIA, can quantify the loss of FFM, whereas body weight loss and body mass index only inconstantly reflect FFM loss (Thibault et al., 2012) . Easy-to-use body composition methods such as BIA integrated to the routine of care allow sequential measurements for an initial nutritional assessment and objective patients follow-up.
Summarising the above discussion, we can conclude that body composition analysis for patients with inflammatory bowel disease (CD and UC), allows to perform more accurate control of the activity of the disease, efficacy of medical treatment and complication rate. Assessment of the nutritive status using BIA of patients with IBD showed that patients with CD had more expressed malnutrition, confirmed by decrease of total protein, TBW, SLM and LBM. Patients with metabolic syndrome had decrease of total protein, TBW, SLM and LBM, in spite of significant increase of the body mass index. Earlier and objective management of undernutrition, body composition assessment could contribute to reduce undernutrition-induced morbidity, worsening of quality of life, and health care costs by a timely nutrition intervention.
